Histone deacetylase inhibitor trichostatin A enhances myogenesis by coordinating muscle regulatory factors and myogenic repressors.
Histone deacetylase inhibitors (HDACIs) are known to promote skeletal muscle formation. However, their mechanisms that include effects on the expression of major muscle components such as the dystrophin-associated proteins complex (DAPC) or myogenic regulatory factors (MRFs) remain unknown. In this study, we investigated the effects of HDACIs on skeletal muscle formation using the C2C12 cell culture system. C2C12 myoblasts were exposed to trichostatin A (TSA), one of the most potent HDACIs, and differentiation was subsequently induced. We found that TSA enhances the expression of myosin heavy chain without affecting DAPC expression. In addition, TSA increases the expression of the early MRFs, Myf5 and MEF2, whereas it suppresses the expression of the late MRF, myogenin. Interestingly, TSA also enhances the expression of Id1, Id2, and Id3 (Ids). Ids are myogenic repressors that inhibit myogenic differentiation. These findings suggest that TSA promotes gene expression in proliferation and suppresses it in the differentiation stage of muscle formation. Taken together, our data demonstrate that TSA enhances myogenesis by coordinating the expression of MRFs and myogenic repressors.